Our study contributes to the financial literacy literature by examining its association with retirement planning in an interesting and novel context, i.e. that of a country with a relatively old and rapidly ageing population, large regional disparities and a rapidly emerging financial market. Even though consumer borrowing is increasing very rapidly in Russia, we find that only 36.3% of respondents in our sample know about the working of interest compounding and only half can answer a simple question about inflation. In a country with pervasive public pension provision, we find that financial literacy is significantly and positively related to retirement planning using private pension funds and schemes. Residents in rural areas are much more reliant on the public provision and invest less in private schemes and savings. The results of our study have a clear policy implication; along with encouraging the availability of private retirement plans and financial products, efforts to improve financial literacy can be pivotal to the expansion in the use of such schemes.
Introduction
The primary feature of the Russian pension system has been the relatively generous eligibility rules for granting pensions, the exceptionally low retirement age (60 years for males, and 55 for females), and the privileged retirement plans for specific groups (almost a third of the retired in early 2000), e.g. those working in unfavourable conditions or territories (Gurvich, 2004) .
The declining fertility and increasing mortality rates in the last two decades, along with early retirements due to privatization, have left Russia"s population disproportionately middle-aged, a demographic variation unique to Eastern transition economies (Kuhn and Stillman, 2004) . The percentage of elderly people (aged 65+) in Russia reached 13.8% in 2005 (17.1% for 60+), with the standard definition considering a society very old when this fraction exceeds 8-10% (Gavrilova and Gavrilov, 2009 ). With 1.24 employees per pensioner today in Russia (compared to 2.2 in 1991), the population ageing trend is faster than almost any other country in Europe and the public pension fund deficit is also growing quickly (Terra Daily, 2011) .
Following these considerations, the Russian Federation underwent a major systemic reform of its pension system in 2005
1 . It shifted from a publicly managed distributive system to one supplemented by privately managed mandatory funded component, i.e. from a defined benefit to a defined contribution public pension system (OECD, 2006) . Hence, the pension system today is made up of: (a) a pay-as-you-go financed pillar that provides a basic pension and an earningsrelated pension administered via notional individual accounts; (b) a mandatory funded part, occupational and defined contribution in design, financed with age-related contributions; and (c) voluntary occupational and personal funded pension plans (OECD, 2006 , Sedash, 2006 . Among the primary targets of the reform were to strengthen the security of long-term retirement savings and reduce the role of the state. However, despite cutting the unified social tax rate, the government still has to contribute greatly to the fund, with federal allocations making up 53.3% of the pension fund budget in 2007. The Russian pension expenditures make up 6% of the GDP (World Bank, 2007) , with S&P predictions that this will have to be doubled and may rise up to 25.5% by 2050 if the retirement age is not raised (RIA Novosti, 2010 ).
Hence, with the level of the average public pension being particularly low, and the pensioners being among the least well-off population groups 2 , the need for creation of private pension funds to bridge the gaps between the needs of the elderly and tight national budgets is now more pronounced than ever (Hauner, 2008) . HSBC (2008) reports results from a survey showing that this view is shared with an increasing fraction of the population. Only 38% of the working age and 48% of the retired population believe that the government will bear most of the financial costs of the pension system, with 32% (and 20% of the retired) favouring the enforcement of additional private savings. However, although the demand for private employee benefit plans in Russia is increasing, particularly that for long-term pension and life insurance, private benefit plans according to western standards are still not common (SwissLife, 2010) .
Moreover, the recent literature has shown that apart from the availability of financial products, the timely and structured retirement planning also depends on individual-specific circumstances. Hence, in recent years, the development of greater financial responsibility to households has raised the importance of financial literacy and financial education. Numerous studies show that U.S. consumers display low levels of financial literacy, which is significantly related to personal finance and retirement planning decisions (e.g. Bernheim, 1995; Lusardi and Mitchell, 2006; 2007a; 2007b; and 2008a; inter alia) 3 . Furthermore, across multiple samples, retirement planning is found to be highly correlated with financial literacy and education, and the relationship remains strong even after controlling for wealth and other demographic factors.
Moreover, in a recent quasi-experimental evaluation in the U.S., employees of a large university who were offered a cash incentive to attend a training session on retirement product were found significantly more likely to attend, and then enroll in a tax-deferred retirement account.
As Russia transitions to a market-based banking system, the fear is that financial education and basic financial literacy is lagging behind. The greater complexity of financial products targeted to consumers has also increased the importance of greater understanding of financial concepts and products 4 . It is likely that most young Russians did not have parents with bank accounts (i.e. learned financial skills at home), did not receive formal financial literacy courses in school (i.e. there is no curriculum requirement for financial education in Russia), or have long personal banking relationships or experience with other financial products 5 . Moreover, in the context of current events, this is likely the first financial crisis that most Russians are experiencing as borrowers. A fear is that the rapid growth of consumer credit combined with low levels of financial literacy -and the shock of the global financial crisis -might be a dangerous mix that can lead to consumer overindebtedness and financial distress 6 .
It is within the unique context of the Russian economy that our survey instrument was designed to measure to what extent consumers are fully aware of their financial obligations, and able to plan financially for the future. Finally, apart from the unique circumstances with respect to retirement funding and credit provision, studying financial literacy in Russia is of great interest as there is known to be a widespread perception of ubiquitous unfairness in the economic process among the young, and a lack of trust in the rule of law and the institutions (Gächter and Herrman, 2006; EBRD, 2007) .
Our paper extends the extant literature in a new direction, using a detailed survey of financial literacy in a nationally representative sample of some 1,400 Russian individuals. The 4 Consumers with lower financial literacy also systematically underestimate the returns to long-term saving (Stango and Zinman, 2008) . Greater financial literacy can also be an important component to efforts to increase saving rates and lending to the poorest and most vulnerable consumers (Cole et al., 2009) . Earlier studies have found that lower financial literacy is linked to lower household savings and stock market participation, as well as higher reported over-indebtedness (Lusardi, 2008; Lusardi and Tufano, 2008; inter alia) . The relationship between higher financial literacy and more prudent financial decisions has also been supported in other countries, such as the UK, Australia, Italy, the Netherlands, Japan, Korea, and Mexico (Chistelis, et al., 2005; ANZ Banking Group, 2003; Fornero, et al., 2008; van Rooij, et al., 2008; OECD, 2005 (Korea and Japan); and Hastings and Tejeda-Ashton, 2008; respectively) . Furthermore, financial illiteracy appears to be particularly severe for key demographic groups: women; less educated; low income; ethnic minorities; and older respondents. 6 Within this weak business environment, there is also concern that the tremendous growth of credit will be associated with high rates of default. Bad consumer loans increased from US $3.5 billion in January 2006 to over US $5.8 billion in December 2007 (Central Bank of Russia, 2007 We find that even though consumer borrowing is increasing very rapidly in Russia, only 36.3% of respondents in our sample know about the working of interest compounding and half of the sample can answer a simple question about inflation. Only 12.8% can answer a question on risk diversification in asset investment. Financial literacy is higher among the younger and the higher-educated population, and lower in rural areas and among those living outside the major cities. Importantly, we find that financial literacy is significantly positively related to retirement planning and the use of private pension funds and products, with the financially literate individuals being somewhat 25-30% more likely to plan for retirement using private pension funds.
The paper proceeds as follows: Section 2 describes our dataset, the main variables, and presents summary statistics. Section 3 presents the empirical strategy and reports the results and Section 4 concludes.
The Dataset
We use the information from the second wave of a dataset collected by face-to-face surveys 7 of some 1,400 individuals in June 2009. The sample 8 was designed to be nationally representative 7 It is interesting to note that most comparable financial literacy surveys, such as those conducted in the U.S. and other developed countries, have been conducted by telephone. We speculate that this might affect responses, in particular, the rate of "Don"t know" answers. [Insert Figure 1 about here]
The first column of In our sample, 53.7% are employees (both skilled and unskilled), while 25% are retired.
Among the employed group, 9.4% of the total sample works in skilled non-manual occupations, 27.6% in skilled manual, 13.4% in unskilled non-manual occupations, and 3.4% in unskilled manual labour. Only 2.6% of the sample identify themselves as "entrepreneurs" or self-employed. Table A1 show that 35.8% of the sample reported the experience of a negative income shock during the year prior to the survey.
The variable of primary interest to this study is that related to retirement planning. Our "Retirement Planning" variable stems from a question in the questionnaire, asking individuals:
"What funds will you live on after you reach retirement age?" A set of nine response options was offered to the respondents, allowing for multiple answers. These nine categories were: (1) Pension that you will receive from a publicly owned retirement fund; (2) (3), (5), (6), and (8), i.e. property income (1.6%), additional work pension (2%), own savings (14.6%), and pensions from privately-owned retirement funds
9%). The total number of respondents in this group is 259 (19%). (b) Public pension funds are
defined by the response (1). A remarkable 82.4% of the respondents reply that they rely on public funds, which is indicative of the coverage of the public pension system in Russia, and its postsocialist attribute. 15.2% of the respondents have access to both public and private pension funds.
These respondents are included in the former group (a) and hence, the remaining 67.2% of the sample (918 observations) is considered to only have access to public pension funds. (c) Categories (2), (4), (7), (9), and (10) are incorporated into a group of responses for 189 individuals who are considered non-planners (13.8%). The phenomenon of high fractions of pensioners continuing to work after retirement has been well-documented in Russia (Kolev and Pascal, 2002) , and can be attributed to low retirement ages, low levels of pensions, and low levels of retirement planning in the past.
The next section introduces the empirical strategy and evidence with respect to the measurement of financial literacy and its relationship to retirement planning.
Empirical Evidence

The Measurement of Financial Literacy in Russia
Our survey includes three specific financial literacy questions, which are similar to those [Insert Table 1a about here] replying that they cannot even roughly provide an answer. Study. Hence, while the latter was more of a true/false question, the question in the Russian survey uses a different format to ask exactly the same question. In addition, the false options offered for the riskier asset to invest in were two instead of one, i.e. "shares in a unit fund", and "both risks in a single company stock and a unit fund are identical". Hence, although the question is the same, it
is worth noting that the extra option may complicate things for respondents and it can be expected that more false responses will be obtained for this question in the Netherlands, 52% in Indonesia, and 34% in Rural India (Lusardi and Mitchell, 2007a; van Rooij, et al.; , Cole et al., 2009 respectively) . Furthermore, in our Russian survey, 31.8%
give all incorrect responses (28% aged 25-65), and 12.5% (9% aged 25-65) reply "I don"t know"
to every question. A remarkable 53.7% of the respondents replied "I don"t know" to at least one question (48.2% aged 25-65).
[Insert Table 1d about here]
In the analysis of the next section, we also use the number of correct responses in the financial literacy questions, and both "all three correct" and "interest and inflation correct" options, taking into account the extra difficulty imposed in the risk/diversification question for Russia. Given these interesting preliminary observations, the next sections provide a descriptive analysis of the demographics of financial literacy in Russia, and then proceed to examine the relationship between retirement planning and financial literacy using regression analysis.
The Demographics of Financial Literacy in Russia
14 The US Health and Retirement Study asks: "Do you think that the following statement is true or false? "Buying a single company stock usually provides a safer return than a stock mutual fund. True; False; Do not know; Refuse to answer". [Insert Table 2 about here]
The second panel of Table 2 presents the same figures disaggregated by gender. Evidently, while the figures for correct responses do not differ dramatically by gender, with men having slightly higher figures, there are pronounced differences between genders in the number of "don"t know" responses. Men are less likely to state that they do not know what the answer is. Given the fact that they are not significantly more likely to provide the correct response, this is a pattern that can be attributed to male overconfidence that has been documented in competitive environments, particularly when it comes to the self-assessment of own skills and knowledge (Barber and Odean, 2001; Croson, 2009 ). This pattern is also confirmed in the analysis of mean differences using ttests in Table A1 in the Appendix.
Distinguishing between groups based on the level of education, the figures in Table 2 show that the higher educated exhibit higher levels of financial literacy, with respect to all three questions and the number of correct responses overall. They are also less likely to respond that they do not know the answer. Finally, the distinction based on the labour force classification suggests that the groups comprising of workers, and those not employed exhibit higher levels of financial literacy, as it is assessed using the interest and inflation questions. The self-employed group ranks third, and the retired group ranks fourth and last. However, and interestingly, when it comes to the assessment of the risk/diversification question, the self-employed group performs better, with 16.7% if the self-employed providing the correct answer (25% "don"t know"), compared to 14.2% of workers (28.8% "don"t know"), 14.9% of the non-employed (31.2% "don"t know"), and 7.9% among the retired (54% "don"t know").
Differences between Urban and Rural Regions
Following the long transition path, Russia emerged as a country with very high rates of inequality, large pay gaps between the genders and regional disparities (Breinerd, 1998; Ogloblin, 1999; Blau and Kahn, 2003; inter alia) . Due to several developmental lags inherited from the past, the gap between urban and rural areas is huge in Russia (Fitzpatrick, 1994; Spulber, 2003) . The rural areas were particularly strongly shaped by collectivism, because economic and social life was dominated by monopolist collective farms (Gächther and Herrman, 2006) . More recently, job-tojob mobility in rural areas is low (Earle and Sabirianova, 2002) and so is migration from the rural to the urban regions, with more than a third of the Russian regions "locked into poverty traps" (Andrienko, 2004) .
[Insert Table 3 about here] These results are also confirmed in the summary statistics of the Appendix Table A1 , where it is also shown that rural area residents are more likely to be older on average, less educated, poorer, less likely to be employed workers and more likely to be retired. Importantly, for the analysis in the next section, they are less likely to invest in private pension funds (15.2%, compared to 27.1% in urban areas), and more likely to expect to live based on public pension funds after retirement (72% compared to 56.9% in urban areas). These differences are statistically significant at the 1% level.
Finally, the two panels of Figure 1 
Retirement Planning: Does Financial Literacy Matter?
The relationship of primary interest to this study is the association between financial literacy and retirement planning. [Insert Table 4 about here]
The correlation matrix between the financial literacy variables and each of the detailed retirement planning responses is presented in Table A2 in the Appendix. The data show a significant and positive association between savings for retirement and all financial literacy measures. Moreover, the participation in private pension funds is positively correlated with correct responses to the risk/diversification question and overall correct responses. Paradoxically, continuing to work after retirement is also positively correlated to correct financial literacy responses.
We next examine whether the positive association between financial literacy and retirement planning persists in regression analysis. (5), family income quartiles (4), the experience of an income shock during the last year, and occupation groups (4).
[Insert Table 5 about here]
The first three columns of the dummy variable for correct response to the inflation and interest questions, the dummy variable for correct response to all three questions, and the number of correct responses, respectively. All three variables exert a significantly large positive impact on the likelihood to plan for retirement using private pension funds. The marginal effects estimated reveal that those responding correctly to the interest and inflation questions are 32.5% more likely to be retirement planners. Individuals responding correctly to all three questions are more than twice as likely to own private pension funds. Finally, an increase in the number of correct responses from ½ standard deviation below to ½ standard deviation above the average raises the likelihood of being affiliated with private pension funds by 28.8% depending on the measure used (and given the predicted probability of the model, shown at the bottom of the table).
The last three columns of the table report the results from the same exercise, excluding the individuals who are already retired. The results are robust to the exclusion of that sub-sample, and the magnitude of the effects remains virtually unaffected, given the predicted probabilities of the models. With respect to the remaining results, all six specifications show that rural region area residents are significantly less likely to own private retirement funds. The magnitude of the effect is close to 50%, indicating that rural area residents are 50% less likely to privately plan for retirement, compared to urban area residents. The higher educated appear more likely to plan for retirement, and so do the wealthier, and individuals who experienced a negative income shock during the last year. Finally, the unemployed appear to be significantly less likely to plan for retirement using private funds, compared to workers and the self-employed.
Our second set of estimates, presented in Table 6 , allows for the more detailed distinction between the three retirement fund groups, i.e. the private fund planners, the public fund holders, and the non-planners. The estimation method is the multinomial probit model, and marginal effects for all three categories, along with robust standard errors are presented throughout. The results confirm that financial literacy exerts a positive impact on private retirement planning, and a negative impact to non-planning. In the first and the last three sets of columns it is shown that financially literate individuals are some 30% more likely to own private pension funds, and some 30% less likely to own no funds at all. The magnitude of the effects is much higher for the few individuals getting all three financial literacy responses correct. They are more than twice as likely to own private funds and 27% less likely to rely on public pension funds only. The remaining results confirm that rural region residents are some 50% less likely to participate in private pension schemes, and some 16% more likely to rely on public pension funds only. The more educated are significantly less likely to rely only on public pensions, and so are the wealthier. The latter group and those who experienced a negative income shock in the last year are more likely to participate in private pension schemes.
[Insert Table 6 Table 7 . Marginal effects and robust standard errors from IV probit models are presented for private pension planning (the variable takes the value 0 for individuals with public pension funds only and the non-planners). The three columns of the table correspond to the first three columns of Table 5 . The exogeneity test is rejected in all three columns, indicating that the probit estimates are not likely to differ significantly from the IV probit estimates. The Hensen J statistic of overidentifying restriction at the bottom of the Table   accepts Specifically, all three measures of financial literacy are shown to exert a positive impact on private retirement planning. The magnitude of the estimated effect is 3 times higher than that of the baseline probit model in Column 1, and more than 4 times higher in Column 2. Hence, some caution may be needed in the interpretation of the effect, particularly in the second column, where the number of individuals getting all three financial literacy responses correct is also very small.
However, the estimate of the effect of the number of correct responses on private pension planning in Column 3 is very similar in magnitude to the effect estimated in the probit model of Table 5 .
Hence, the IV estimates largely confirm the validity of the estimates presented in Table 5 .
[Insert Table 7 about here] 16 These additional reported tests are from GMM linear probability models examining instrument validity. The full list of results is available upon request. The weak-instrument-robust inference tests examine the null hypothesis that the coefficients of the endogenous regressors in the structural equation are jointly equal to zero and that the overidentifying restrictions are valid. Both tests are robust to the presence of weak instruments.
The tests are equivalent to estimating the reduced form of the equation (with the full set of instruments as regressors) and testing that the coefficients of the excluded instruments are jointly equal to zero.
Conclusion
With only limited empirical evidence, policymakers around the world have advocated increased expenditure on literacy education, in hopes of increasing household savings and improve retirement planning, with the ultimate goal of reducing poverty, improving welfare, and increasing financial stability. Our study contributes to the financial literacy literature by examining its association with retirement preparedness in a relatively understudied and interesting context, i.e.
that of a country with relatively old and rapidly ageing population, large regional disparities and a rapidly emerging financial market. Even though consumer borrowing is increasing very rapidly in Russia, we find that only 36.3% of respondents in our sample know about the working of interest compounding and only half can answer a simple question about inflation. In a country with pervasive public pension provision, we find that financial literacy is significantly positively related to retirement planning using private pension funds and schemes. Residents in rural areas are much more reliant on the public provision, investing less on private schemes and savings.
The growing youth demographic in Eastern Europe has generated interest in how to promote more responsible retirement planning with lower government intervention, and the current financial crisis has generated interest in better understanding how to promote more responsible and prudent individual saving behavior. The results of our study have a clear policy implication; along with encouraging the availability of private retirement plans and financial products, efforts to improve financial literacy can also be pivotal to the expansion in the use of such schemes. Notes: * p<0.10, ** p<0.05, *** p<0.01: From a t-test of mean differences. Public pension is defined as: "Pension that you will receive from a publicly owned retirement fund". Private pension is defined as: "Your own savings" or "Pension that you will receive from a privately owned retirement fund", or "Additional pension or financial aid from an enterprise where you have been working" or "Income from leasing and selling property". 138.6*** 239.3*** 126.7*** Notes: * p<0.10, ** p<0.05, *** p<0.01. The specification also includes education dummy variables. The tests at the bottom are from IV GMM models. (a) denotes underidentification tests, (b) weak identification, (c) weak-instrument-robust inference (tests of joint significance of the endogenous regressors in the main equation), and (d) overidentification tests. 
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